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© Form-in-place EMI gaskets. 

® ™~ ^^"P'^^nd"^ gasket is disclosed. The gasket, foamed, gelled or unfoamed is made of 
r J^ re -f' a sto ^/esins such as silicone urethane and/or thermoplastic block copolymers and is 
*nH %1 ed oonducuve filler and lined onto a desired substrate or lined onto the substrate unfilled 

iTvl a" ^ tGd "!? 3 f° nd , uctive outerlayer, such as a silver filled elastomer or a conductive flocked 
layer. A process and system for making the gaskets are also disclosed. 
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The present invention relates to conductive form-in-place gaskets. More Particularly, it relates to conduc- 
tive form-in-place gaskets having two, three or more axes of direction (e.g. X, Y and/or Z) and a process and 
system for making them. 

BACKGROUND OF THE INVENTION 

EMI shielding gaskets are used on electronic equipment to provide protection against interference from 
electromagnetic energy, including radio frequency interference (RFI) and more broadly all bands of interfer- 
ence commonly called electromagnetic interference (EMI). The shielding has an electrically conductive ele- 
ment, be it a wire mesh, conductive filler or conductive plating, coating or fabric which prevents external EMI 
from interfering with an electronic device and/or protects other adjacent electronic devices from EMI emitted 
by an electronic device. 

Typically, EMI gaskets are prepared in one of three configurations: linear, die cut or compression molded. 
By linear, it is meant as an extrusion, molding, etc. of a defined, straight length. By die cut, it is meant that a 
gasket configuration is formed from a conductive sheet material which is cut by a die to the desired shape, 
such as round, square, etc. By compression molded, it is meant that the gasket configuration is formed by plac- 
ing uncured elastomer which may contain conductive filler or a conductive mesh, into a specifically designed 
moid which is then subjected to compression (pressure) and then cured to cause the elastomer to assume the 
desired gasket configuration. 

All three methods have disadvantages especially when used to form complex multidirectional or multiaxial 
gaskets, such as may occur in devices with a number of compartments that each need to be shielded, from 
each other as well as the external environment Moreover, the problems are even more critical on smaller de- 
vices, such as cellular phones, notebook computers and other hand held devices, where the diameter of the 
gasket becomes very small and the ability to manufacture and attach such gaskets securely becomes very 
difficult and labor intensive. 

Using linear gasketing material to form complex multiaxis/multidirectional gaskets (e.g. either and y or in 
the x, y and z planes), is difficult, time consuming and costly. Each gasket portion must be hand cut and bonded 
to the adjacent portions of other linear gaskets and then bonded or secured in position upon the substrate. 

Die cutting of conductive sheet stock will work in many instances especially in two plane (e.g. flat; x,y) 
applications, provided that each portion of the gasket is wide enough and/or thick enough to be self supportive. 
Die cutting parts however results in significant waste of the sheet stock because the material is typically a 
crosslinked resin such as silicone or polyurethane. This is not acceptable as it drives up the cost of such parts 
unacceptably. Further as diecutting is a rough process, the sheet stock needs to be fairly stiff and self sup- 
portive which is opposite that desired by the gasket user (Le^ soft and flexible). 

Compression molding is slow and again generates scrap in the form of flash which must be removed. Fur- 
ther, each gasket design must use a specifically designed mold, making the process expensive for all but large 
volume stock items. 

A form in place EMI gasket and system for forming complex multiaxis/multidirectional EMI gaskets which 
generates a minimum of scrap, which forms the gasket in place and requires no special tooling is desired. The 
present invention provides such a system. 

OBJECTS AND SUMMARY OF THE INVENTION 

The present invention relates to a form-in-place EMI gasket and a system for forming such a gasket using 
a table and/or dispenser that are capable of moving in multiaxial directions relative to each other and the sub- 
strate to be gasketed. The invention also relates to a process of providing a conductive elastomer, forming it 
in place along a desired gasket configuration so as to create form-in-place EMI gasket 

An object of the present invention is an EMI shielded substrate comprising: 

a. ) a first electrically conductive substrate; 

b. ) a second electrically conductive substrate adjacent to the first substrate; 

c. ) a formed in place electrically conductive gasket formed on and bonded to a predetermined portion of 
the first substrate so as to provide an electrical connection and EMI shielding between the first and second 
substrates. 

A further object of the present invention is an EMI shielded substrate comprising: 

a. ) a substrate having an electrically conductive surface; 

b. ) a cover for the substrate, the cover having an electrically conductive surface which corresponds to and 
is in register with the conductive surface of the substrate; and 

c. ) a formed in place electrically conductive gasket formed on and bonded to a predetermined portion of 
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the conductive surface of the substrate or cover so as to provide an electrical connection and EMI shielding 

between the substrate and cover upon the mating of the cover to the substrate. 

These and other objects of the invention will become clear from the following description and claims. 

5 DESCRIPTION OF THE DRAWINGS 

Figure 1 illustrates in perspective view a preferred configuration of a form-in-place conductive EMI gasket, 
having a complex physical structure comprising a series of elongated sections in the x, y axis, on a desired 
substrate. 

10 Figure 2 shows in cross section a preferred embodiment of the gasket of Figure 1 . 

Figure 3 shows in perspective view a preferred system for forming-in-place an EMI gasket accordinq to 
the present invention. 

Figure 4 shows another embodiment of a system of the present invention in side elevation. 
Figure 5 shows a cross-section of another preferred embodiment of the present invention. 

15 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a form-in-place EMI gasket 

Such gaskets are useful when positioned between two adjacent substrates such as a boxed cover so as 
to form an electrical bridge or continuity between the two substrates and thereby prevent or reduce the po- 
tential for EMI. 

Figure 1 shows a preferred embodiment of the present invention. The form in place conductive gasket 1 
is mounted on a preselected section or sections of a substrate 2 which is to be shielded. In Figure 1 the sub- 
strate 2 is a modular enclosure formed of two compartments 3, 4 separated by a wall 5. Such an enclosure 
can be a cellular phone carcass, a switching box, hard disk drive case. etc. As can be seen, the gasket 1 is 
formed in place along the edges of the enclosure which will mate with a cover (not shown). 

Figure 2 shows the conductive form in place gasket 11 in cross-section as mounted to the enclosure 12 
In this embodiment the area 13 of the enclosure to be gasketed has a shoulder 14 against which the gasket 
is formed. Other embodiments may not have the shoulder 14. being flat instead, or may use other locating 
devices such as undercuts, dovetails, channels, etc. into which or against which the gasket may be formed 

The form in place gasket overcomes many of the problems of the prior approaches. It eliminates the nec- 
essity to form the gasket and then apply it in a separate step as occurs with the linear or die cut gaskets It 
reduces waste as occurs with die cut or compression molded gaskets by being a flashless or scrapless process 
It is less labor intensive than linear or die cut gaskets as there is no hand assembly of complex gasket shapes 
or mounting of the gaskets into place. Further, there is noneedforthe manufacture of specialized dies or molds 
which are useful for only one gasket configuration. Instead, the gasket can be applied to any substrate, in any 
configuration, easily and in a cost effective manner with a minimal investment for tooling. Moreover with the 
use of preprogrammable application equipment one can store an infinite number of gasket conf igurations 
which can be called up and used quickly and repeatedly without the necessity to manufacture a specific die 
w or a mold. 

„ aI !° WS f ° r the exact P'acement of very small diameter gaskets (e^ .01 0 inch diameter or less) 

which is difficult to achieve will all but compression molding. 

♦ 7!rr 3rd " elastomeric " should be 9iven its usual meaning given the purpose for which the invention is in- 
tended The elastomer bases used in the invention can be thermosetting resins; e.g. resins which to cross- 
link and subsequently cure either at a critical temperature or in the presence of a curing agent/catalyst such 
as peroxide, photoinitiator. moisture, etc.. Any flexible thermosetting elastomer base is suitable for use in the 
invention, such as EPDM copolymers, silicone rubbers, fluorosilicone rubbers, urethane rubbers, nitrile rub- 
bers, butyl rubbers, and mixtures thereof. 

^o™^^ 0 the,mo P ,astics may also be used. Thermoplastic rubbers, such as various block copolymers 
(KRATON® rubber, NORPRENE® resin or SANTOPRENE® resin) are particularly useful. Omission of other 
elastomers is not meant to specifically exclude their use in the invention. Certain physical or electrical require- 
ments of the application for which the gaskets are intended may dictate that particular elastomeric composi- 
ttons be used. 

The selected material should be sufficiently viscous and/or form stable so that it does not slump sag or 
run between the time of application and the time of curing. It may be in the form of a paste, a caulk, a gel or 
viscous fluid. Alternatively, when the material has a fast curing cycle or creates an initially stable material such 
as a gel or a skinned or foam structure upon application, the material as applied can be a relatively thin or 
non-viscous fluid. 
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In addition, the selected resin should form a soft, resilient, compression set resistant gasket even with the 
addition of relatively highloadings of conductive fillers, if used. 

Preferred elastomers that meet the requirements above include silicone rubbers, whether foamed or un- 
foamed; silicone gels, whether foamed or unfoamed, typically such gels are relative soft silicone rubber which 
may have been extended with oils or plasticizers or which are only lightly crosslinked; polyurethanes, especially 
the prepolymer type of urethane in which the prepolymer is capped or terminated with an isoacyanate group 
which when exposed to an activating agent (typically a hydroxy containing group), such as water, amines or 
alcohols cause the prepolymer to a crosslink; elastomeric thermoplastic rubbers such as DYNAFOAM® and 
NORPRENE® from Norton Co.; SANTOPRENE® resin from Monsanto, and KRATON® rubber from Shell Oil. 
These thermoplastics generally comprise at least a block copolymer, such as SBS or SIS rubber with or without 
other polymers (polyethylene, polystyrene, etc.) and/or oils or plasticizers. Additionally, various blends of the 
elastomers can be used as well. 

Such polymers are generally known and widely available, see e^ U.S. Patents 4,931 ,479, 4,643,924 and 
EP Patent Application 0326704A. 

An EMI gasket can be formed of a compos^ition as taught by EP Patent Application 0326704A by using a 
two component polymer system, one which is thermoplastic in the nature, the other being thermoset when ex- 
posed to moisture or active hydroxy! groups. 

a first component which is a primary polymer having end groups that are capable of chemically reacting 
with each other in the presence of moisture to form a derivative polymer having a longer average chain length 
than said primary polymer, such as an isocyanide capped polyester prepolymer; 

a second component which is noncross- finked elastomer that is not substantially chemically reactive 
with itself or with said first component in the presence of moisture, such as a block copolymer e.g. styrene- 
butadiene-styrene block copolymers, and 

a third component which is one or more electrically conductive fillers wherein the first, the second, and 
the third components are intimately mixed, and the composition, when maintained in the absence of moisture 
and other active hydrogen donor materials, form a readily extrudable and otherwise conventionally moldable 
or coa table thermoplastic composition but, upon exposure to moisture, becoming essentially thermoset. 

A preferred silicone gel is known as SYLGARD J27 (Parts A and B) available from Dow Corning Corpor- 
ation. It can be mixed with one or more conductive fillers to form an EMI material. 

The gasket may be rendered electrically conductive either through the use of a conductive filler incorpo- 
rated into the elastomer base and/or the use of an electrically conductive outer layer formed over a core which 
may be conductive or nonconductive. 

The fillers that are used to impregnate elastomers to make them electrically conductive are well-known 
in the art Examples of these fillers include but are not limited to electrically conductive noble metal-based fill- 
ers such as pure silver; noble metal-plated noble metals such as silver plated gold; noble metal-plated non- 
noble metals such as silver plated copper, nickel or aluminum, for example, silver plated aluminum core par- 
ticles or platingm plated copper particles; noble-metal plated glass, plastic or ceramics such as silver plated 
glass microspheres, noble-metal plated alumina ornoble-metal plated plastic microspheres; noble-metal plated 
mica; and other such noble-metal conductive fillers. Non-noble metal-based materials are also suitable, includ- 
ing non-noble metal-plated non-noble metals such as copper-coated iron particles or nickel plated copper; non- 
noble metals, e.g. copper, aluminum, nickel, cobalt; and non-metal materials such as carbon black and graphite 
combinations of the fillers to meet the desired conductivity, hardness and other parameters desired for a par- 
ticular application. 

The shape and size of the electrically conductive fillers is not critical to the present invention. The fillers 
may be of any shape that is generally used in the manufacture of conductive materials, including spherical, 
flake, platelet, irregular or fibrous (such as chopped fibers). In making gaskets in accordance with the invention 
it is preferred that the particle shape be spherical, substantially spherical or irregular. Rake or platelet shaped 
fillers are preferred when used in forming an outer conductive coating for the foanvin-place gasket 

The particle size of the electrically conductive fillers can be within the range normally used for fillers in 
conductive materials. Generally the particle size of the one or more fillers is from about O^SOu. to about 250u, 
preferably from about 0.25Gu. to about 75u^ and most preferably from about 0.250^ to about 60u- 

The amount or loading, of the one or more electrically conductive fillers in the conductive elastomeric ma- 
terial used in the present invention can vary over a wide range, as long as the electrically conductive filler is 
present in an amount sufficient to provide EMl/RFI shielding properties. Generally loading of the filler particles 
in the conductive elastomeric material is from about 10 to about 80 volume percent preferably from about 20 
to about 66 volume percent 

When a conductive outer layer is used to provide the conductivity to the gasket, it may be in the form of 
a plating, a coating or a film. Plated layers, such as silver plating, are not preferred as the platings tend to be 
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rigid and crack under compression. Films, such as a conductive filled polyethylene or polyimide, may be used. 

Preferably, the outer conductive layer is some form of conductive coating. More preferably it is a conduc- 
tively filled resilient coating. Such coatings can and preferably are based upon the same elastomer resin that 
is used to form the inner layer. Preferred coatings include silicone, polyurethane, acrylic and epoxy resins filled 
with one or more of the conductive fillers in the same size range and amounts as described above. 

Other fillers and ingredients may also be added to the elastomer base if desired. Such fillers include mi- 
crowave absorbing materials, thermally conductive fillers, inert or reinforcement fillers such as silicas and pig- 
mentation fillers. Additionally, curing agents, cross linking agents, flame retardants, diluents, solvents or dis- 
persion aids, etc., may be added as is well known in the art to form the desired conductive elastomeric material. 
In addition the elastomers may additionally comprise other compounds, such as plasticizers, extender oils, sof- 
teners, tackif iers catalysts, blowing agents or other agents that impart desired properties to the cured gasket. 

Typically, the gasket should have a SHORE A hardness (as measured by ASTM standards) of between 5 
and 60, preferably 5 and 50 and more preferably 5 and 40. The properties of the gasket will vary depending 
upon the resin chosen, whether it is foamed or not, the amount of filler contained therein and the other con- 
stituents (oils, plasticizers, reinforcing fillers etc.) that may be added. 

A typical form in place gasket should have a low closure force, e.g. a force of less than about 5 
pounds/linear inch preferably less than 3 pounds, and more preferably less than 1 pound to deflect the gasket 
sufficently to ensure proper electrical continuity between the two adjacent substrates. 

The gasket should be capable of being dispensed by automated equipment (if so desired) in diameters 
ranging from about .010 to 0.25 inch wide and aspect ratios as from about .25 to 1 to about 3 to 1. 

EMI Shielding effectiveness should be at least 1 0 dBs, preferably at least 20 dBs over a range of frequen- 
cies from about 10 MHz to 10 GHz. More preferably, it should provide an EMI Shielding effectiveness of from 
about 20 dBs to 80 dBs over a frequency range of from about 10 MHz to 10 GHz. Shielding effectivenss will 
of course vary with the amount of conductive material present, the deflection imposed upon the gasket and 
the test method used. All values above assume a typical loading of conductive materials as referenced above, 
with at least 10% deflection, preferably 10 to 50% deflection and standard MIL spec test procedures. 

The process of applying such form-in-place conductive elastomers preferably includes the use of automat- 
ed equipment such as robotic applicators, such as x-y, x-y-z and other such multiaxis or rotational type of ap- 
plicators; hand applicators such as caulking guns; transfer applicators and other such processes. 

Preferably, the process relates to the formation of an elastomer which is capable of being formed in place, 
applying the elastomer to a substrate along a predetermined pathway and curing the elastomer in place. 

If desired or required due to the elastomer resin selected and/or its adhesion to a certain substrate, a bond- 
ing agent or primer may be used. 

For example, some silicone compositions are known to have poor adhesion properties, especially to metal 
substrates. A primer, such as a silane, silicate ester, a cyanurate or a silicone based adhesive may be used 
to cause the silicone composition to adhere to the metal substrate. 

One preferred process is to use a stationary support or table to which the substrate to be gasketed is fixed 
in place. A movable applicator, such as a programmable x-y or x-y-z nozzle, which is connected to a supply of 
form in place elastomer, is positioned adjacent and preferably above the substrate and then caused to travel 
along a predetermined path, applying the elastomer to the portion of the substrate over which it travels in a 
desired amount The elastomer is then cured. 

Alternatively, the nozzle may be stationary and the table may be caused to move in two (x-y), three (x-y- 
z) or more planes of movement 

In a further embodiment, both the nozzle and the table may move in one or more planes relative to each 
other. One example is where the nozzle moves in two planes (x-y) and is rotational as well and the table is 
capable of vertical (z) movement 

Other variations and embodiments can be used as well. 

A typical system for performing the process is shown in Figure 3 wherein a support platform or table 21 
has a substrate 22 to be gasketed mounted upon it An applicator, such as the lining dispenser 23 is located 
over the platform 21 . The dispenser is connected to a supply (not shown) of form in place elastomer via a con- 
duit 24. 

The dispenser 23 is capable of moving in at least two planes of motion relative to the platform, such as in 
the x and y axes. Preferably, it is capable of moving in three planes of motion (x, y, z) and may also be rotational 
so as to accommodate changes in the height or the angle of the substrate 21 over which it passes and applies 
the elastomer to form a gasket 25 at a desired position. 

Figure 4 shows another typical system in which the dispenser 26 and the table 27 move relative to each 
other. Also in this instance, the nozzle has two supply lines 28, 29 which allows for the use of two component 
systems such as urethanes or the introduction of a gaseous component (air, CO2, nitrogen) into the elastomer 
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just before application so as to form a foamed structure. The table 27 to which the substrate 30 is mounted is 
moved in one or more directions (x, y and/or z) by a drive mechanism as represented by box 31. The nozzle 
is moved via a similar drive mechanism 32. 

One method of forming the form in place gasket is to mix a silicone rubber preferably in the form of a gel 

5 with conductive filler in an amount suff ident to provide EMI shielding. The mixture is then mixed with additional 
silicone rubber and/or a curing agent or catalyst and then added to a syringe applicator mounted on an x-y 
applicator arm. The material is then dispersed along a peripheral edge of a substrate, such as a cellular phone 
housing where it cures in place. 

Another method is to form a nonconductive elastomer gasket layer, such as by the process described 

10 above and then forming a conductive outer layer over the nonconductive core via spraying, coating, painting 
or dipping a conductive outer layer onto the core. Figure 5 shows such an embodiment The gasket 40 is con- 
tained in a channel 41 formed in a substrate 42. The inner layer 43 is covered at least partially with a conductive 
outer layer 44. The inner layer 43 is preferably nonconductive. However, if desired, it could be conductive, con- 
taining e.g. carbon black as a filler. 

15 Alternatively, the nonconductive core can be coated with an adhesive layer which is then flocked with con- 

ductive fibers, as taught by U.S. Patent 5,115,104, which is incorporated herein in its entirety. 

The gasket may be cured by any of the mechanisms commonly used for the selected polymer so long as 
the cure does not adversely affect the slump properties of the gasket between application and cure, and/or 
the physical or electrical properties of the cured gasket 

20 Some elastomers such as pre polymer based polyurethanes are basically selfcuring in that once the reac- 

tion between the isocyanate group and hydroxy group begins, it typically continues until one or both groups 
are expended. 

Other elastomers, such as some silicone and thermoplastic rubbers use chemical curing agents such as 
peroxide, sulfur, zinc or amines and/or heat to crosslink and cure the resin. 
25 PhotocurabJe resins may also be used via the incorporation of a light sensitive curing agent or photoinitiator 

which upon exposure to a certain wave length of light (UV, etc.) causes the resin to crosslink and cure. 

Some resins use heat to cure. In this instance in order to expedite the cure of the form in place gasket, 
one may warm the substrate before, during or after application (especially if it is metal) in order to hasten the 
cure and avoid problems of a cod substrate coating as a heat sink and drawing away heat from the resin. Al- 
so ternatively, the resin can be heated, such as in the nozzle just before application. The use of hot air or infrared 
heaters adjacent the substrate may also be used. 

Hot melt resins such as those based upon KRATON® rubbers typically need to cool in order to set. Affir- 
mative cooling of the substrate in this instance may be useful. Those hot melts which contain a crosslinking 
agent may actually need to be kept at an elevated temperature (albeit it below the melting point of the resin) 
35 in order to crosslink. 

The description above, and that which follows, is only meant to describe one particularly advantageous 
embodiment of the present invention and as such is only meant to illustrate, not limit it 

EXAMPLE I 

40 

A conductive particle filled solid silicone form-in-place gasket was made of a two component silicone sys- 
tem, mixed in a ratio of 1 part A to 1 part B. 
Part A contained: 

22.4 parts of silicone resin 
45 77.6 parts of silver plated glass spheres, (avg. size 30-50 microns) 

Part B contained: 

22.3 of silicone resin 

0.4 of a catalyst for the resin 

77.3 of silver plated glass spheres (30 to 50 microns average). 
so Part Aand Part B were mixed separately by hand until each was homogenous. Then equal parts were add- 

ed and mixed by hand until homogenous. 

The mixed material was added to a 10cc syringe with a needle tip of 0.033 diameter. The syringe was 
mounted onto a dispensing head of a CAM-A-LOT Model 1818 x-y Positioning/Dispensing System. The ma- 
terial was forced out of the syringe via air pressure of about 90 psi in programmed patterns onto an aluminum 
55 flange (3 inches diameter, .25 inch thickness) which was mounted on a stationary table. The sample was cured 
in a hot air circulating oven for 60 minutes at 100°C. 

The flange was cooled and placed in an Instron machine in a modified ASTM D-575 Compression Testing 
fixture. Electrodes were placed into the flange opposite facing aluminum surface and the sample was com- 
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pressed at a rate of 0.005 inch/minute to a total compression of 50% of the original gasket height During com- 
pression, stress, strain and resistivity values were recorded. 

Following the compression testing, the flange was removed and bolted to a second flange (with no gasket) 
until the gasket was compressed to 50% its original height. The assembly was heated in a hot air circulating 
oven for 22 hours at 85°C. The sample was removed, disassembled and allowed to cool and recover for 30 
minutes. The gasket height was remeasured and compression set was calculated as: 

%set = Original height - Final height 
Original height - Deflected height 
The results of those tests are shown in Table 1. 

EXAMPLE 2 

A conductive particle filled foamed silicone gasket was prepared and tested in the manner set forth in Ex- 
ample 1. 

The Components of Example 2 were: 
Part A - 21.6 Silicone RTV Foam 

75.7 Silver Powder (325 mesh) 
2.7 Toluene 

PartB - 21.4 - Silicone RTV Foam 
74.9 - Silver Powder 
1.1 - Catalyst 
2.6 - Tolune 
The results are shown in Table 1. 

EXAMPLE 3 

A conductive coating over a nonconductive under layer forrn-in-pl ace gasket was prepared as follows: 
The underlayer was prepared and applied as taught in Example 1. The underlayer or core comprised: 
Part A - 84.2 - Silicone RTV Foam 

10.5 - Cab-o-Sil (silica) 
5.3 - Toluene 

PartB - 80.8 - Silicone RTV Foam 

4.0 - Catalyst (Sil gard 184B) 
10.1 - Cab-o-Sil (silica) 

5.1 - Toluene 

After formation and cure, a conductive coating formed of silicone RTV, catalyst, solvent and silver coated 
glass conductive filler was applied by brush to the outer surfaces of the underlayer. 

The coating was comprised of two parts: 
Part A - 11 .5 - RTV Silicone 
4.71 - Silver Powder 

11.8 -Silver Rake 

29.6 - Toluene 
PartB - 100 RTV Silicone 

The Parts were mixed in a ratio of 100 Part A to 1.21 Part B (by weight). 
The results are shown in Table 1. 

EXAMPLE 4 

A stock, linear piece of conductive gasket, known as CHO-SEAL 1350 gasket, available from Chomerics, 
Inc. and formed of a conductively f illed silicone rod, .060 inch in diameter was tested for compression and re- 
sistivity values. The results are shown in Table 1. 

EXAMPLE 5 

A conductive flocked form-in-place was formed of a urethane under layer applied and cured as described 
in Example 1. The outer layer of the urethane under layer was coated with a flocking adhesive which in turn 
was covered by a silver plated nylon flock as taught by U.S. Patent 5, 1 1 5, 1 04 which is incorporated by reference 
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in its entirety. The flocked gasket was placed in a hot air circulating oven for 10 minutes at 200°F to cure the 
adhesive. The flocked gasket was found to provide EMI shielding over a wide range of frequencies, 

EXAMPLE 6 

Aurethane form-in-place conductive gasket was prepared, assembled and tested according to the proce- 
dures of Example 1. 

The gasket was formed of: 

100 grams - urethane prepolymer 
3 grams - activator 
360 grams - silver powder 
1.5 grams - silica (as a reinforcing filler) 
The gasket was applied to and adhered to a substrate. The gasket was found to provide adequate EMI 
shielding over a wide range of frequencies. 
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Clafms 

1. An EMI shielded substrate comprising: 

a) a first electrically conductive substrate; 

b) a second electrically conductive substrate adjacent to the first substrate; 

c) a formed in place electrically conductive gasket formed on and bonded to a predetermined portion 
of the first substrate so as to provide an electrical connection and EMI shielding between the first and 
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second substrates. 

The structure of claim 1 wherein the first substrate is an enclosure and the second substrate is a cover 
for the enclosure. 

The structure of claim 1 or 2, characterised in that the first and second substrates are formed of an elec- 
trically conductive material selected from the group consisting of metals, metal plated plastic, metal/plastic 
laminate and composites, coated plastisols and combinations thereof. 

The substrate of claim 1, 2 or 3, characterised in that the gasket is formed of an elastomer resin and is 
rendered electrically conductive by the incorporation of one or more conductive fillers into the resin. 

The substrate of claim 1, 2, 3 or 4, characterised in that the gasket is formed of an inner and outer layer, 
and wherein at feast the outer layer is electrically conductive. 

The structure of any one of claims 1 to 5, characterised in that the gasket is formed of an elastomer and 
one or more electrically conductive fillers. 

The structure of claim 6, characterised in that the fillers are selected from the group consisting of noble 
metal-based fillers such as pure silver; noble metal-plated noble metals such as silver plated gold; noble 
metal-plated non-noble metals such as silver plated copper, nickel or aluminium, for example, silver plated 
aluminium core particles; noble-metal plated glass, plastic or ceramics such as silver plated glass micro- 
spheres, noble-metal plated alumina or noble-metal plated plastic microspheres; noble-metal plated mica; 
and other such noble-metal conductive fillers; non-noble metal-plated non-noble metals such as copper- 
coated iron particles or nickel plated copper; non-noble metals, e.g. copper, aluminium, nickel, cobalt; and 
non-metal materials such as carbon black and graphite; and in that the elastomer is selected from the 
group consisting of EPDM copolymers, silicone rubbers, fluorosilicone rubbers, urethane rubbers, nitrile 
rubbers, butyl rubbers, elastomeric thermoplastics, and mixtures thereof. 

The structure of any one of claims 1 to 7 characterised in that the gasket is formed of silicone gel con- 
taining one or more electrically conductive fillers. 

The structure of any one of claims 1 to 8 wherein the gasket has a Shore A hardness of from about 5 to 
about 60, a force/deflection value of from about 35N/m (0.2 pounds/inch) to 2627 N/m (15.0 pounds/inch), 
electrical resistance value of from about 0.005 ohms to 0.1 ohms, a compression set value of from about 
5% to 50% and an EMI shielding effectiveness of from about 10dbs to about 120dbs at a frequency range 
from about 10MHz to about 10GHz. 

The structure of claim 2 alone, or together with any one of claims 3 to 9, wherein the cover has an elec- 
trically conductive surface which corresponds to and is in register with the conductive surface of the sub- 
strate; and wherein the gasket is formed on and bonded to the conductive surface of the substrate or cover 
so as to provide an electrical connection and an EMI shielding between the substrate and cover upon the 
mating of the cover to the substrate. 
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FIG. 2 



11 



BP 0 643 551 A1 




EP 0 643 551 A1 



28 

29 




32 

4- 




lEZUf 



26 




12 



30 



27 



.31 



FIG. 4 



44 



43' 




,40 



.41 



42 



1 



FIG. 5 



13 



EP 0 643 551 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 94 30 6524 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Y 
Y 

A,D 

A,D 
A,D 

A,0 

P,X 



Citation of document with indication, where appropriate, 
of relevant passages 



GB-A-2 115 084 (THE PLESSEY COMPANY) 

* the whole document * 

OE-U-89 12 397 (KITAGAWA INDUSTRIES CO.) 

* the whole document * 

EP-A-0 326 704 (NORTON COMPANY) 

* the whole document * 

US-A-4 931 479 (MORGAN) 

US-A-4 643 924 (UKEN ET AL) 

* the whole document * 

US-A-5 115 104 (8UNYAN) 

* the whole document * 

DE-U-94 04 291 (EMI-TECH ELEKTRONISCHE 
MATERIAL I EN GMBH) 

* the whole document * 



Relevant 
to claim 



1-8,10 

1-8,10 

1 

1 
1 

1 

1-10 



The present search report has been drawn up for all claims 



THE HAGUE 



Dtte of m«p!e<k» ef tie search 

12 December 1994 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant tf taken alone 

V : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : noo- written disclosure 
P : Intermediate document 



CLASSIFICATION OP THE 
APPLICATION One.CL6) 



H05K9/00 



TECHNICAL FIELDS 
SEARCHED (Int.CI.6) 



H05K 



Toussaint, F 



T : theory or principle underlying the invention 
E : earlier patent document, hot published on, or 

after the filing dale 
D : document cited tn the application 
L : document dted for other reasons 



A : member of the same patent family, corresponding 
document 



14 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

flrliLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□"LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



